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(57)Abstract 

PROBLEM TO BE SOLVED: To suppress dispersion of discharge current 
quantity by substituting different materials from the materials constituting 
electron sources for parts of the cylindrical electron sources, or the 
electron source and orientating, controlling, and integrating the cylindrical 
electron sources of uniform length and diameter. 

SOLUTION: Sidewalls 8 of an insulating material are formed inside a hole 6, 
cylindrical electron sources 7 are highly integrated, and terminal materials 
are substituted for the ends of the cylindrical electron sources 7. As an 
example, a low-work function material 9 and a high-resistance material 1 0 
are substituted for one end and the other end of the cylindrical electron 
source 7 respectively. The end changed into the low work function material 
9 and the end changed into the high resistance material 1 0 are arranged in 
a distal side from a support substrate 1 and in the support substrate 1 side 
respectively. This constitution can connect a cathode wire 3 and the 
cylindrical electron sources 7 across the high resistance layer of the high 
resistance materials 10, so that a current limit mechanism can be added 
thereto to stabilize the discharge current The high resistance material 10 in 
the tip of the cylindrical electron source 7 is change into the low work 
function so as to reduce the discharge current. 
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